SJ^M&j^fi 02777750S 1 



C19>B*HM«W (JP) 02) ij^ $K <B2) ODWMW 

312777750-^ 

(45)3gfrB ^j£l0^O998) 7 H23B (24m® B ^j5£10^(1998) 5^80 



(51)lnt.a. 8 r«^JI2-^ F I 

CI 0M 141/06 CI OM 141/06 

// (C 1 OM 141/06 

129: 74 

129: 76 

133:16) 

m^m<D^\2i^ 11 H) «tf*HK:*£< 



<21)W*f8&^ 


<ftBS¥3-514276 


(73)^fH*# 


999999999 










(86) (22)ajSSB 


¥/5E3<¥(1991) 7^30B 




7*vzf&rmm. - iW 








07036, U >^>, — X h • U >7= 


<65)£*J&-^ 


4^^5-509125 




> • 1900 


(43) 


JF^c 5 ^(1993)12^163 


(72)521^ 






P CT/US 91/05392 








WO 9 2/0 2 6 0 2 


(72)^!^ 






^^4^(1992) 2 B 200 








7 ^(1995) 12£ 6 B 




07076> ^ay?-^W>X 7y 


(31)«^^3B&Hf 


5 6 0, 8 3 9 




- F^-f^ 1532 


(32)«$fcB 


1990^7^310 


<74)ftSA 




(33)«$fcfte£3JSPS 


#ts (US) 












m 











(57) [44«Fifi^<©«5S] 
(IS^lfll] —U±<D7 i>/7; KISS|Si£#0»J&^- 

- JKEMitAM : l0^M10:ir«> l J 315 7 
IM±£ S3^JS7St2^)£20ro. * 'J 7 5 >© — JSLtfc 

£ ic J: UMiienrfi^ fur. ^is 



-N-R 
] 

V 



B-f"CCB 2 ) s -J-CCH 2 ) s - 
R' [ H 



J t 



13-1 



13-1 



*u>£fre>/&3i¥^e>&2(ci§ tfn. s-sia. 27}M 

6©fS)i;X(3S^5»rfci;. t (3 . O h 1 03: T © » 
(C t = OWi:?l3RXI3R' OKtt-OOHT 

> i . 3 - y t 7 5 y ^ □ / < > i,4-';7 = ;7'^> 1 . 

7"Dt'b>->7 = > V- (1.2-^at'b>) h 'J7 
5 > V- (1.3- KTL/» FU7^. N.N-yy 
^JU-1.3-v7'~y^D/^> N.N- 1? - (2-7$; 

flO IrU>v7 = >Ra'N - FfvJl-1,3- 
□ M>>75 >^e»^5!¥^6Stfn5 K3KIB4 iz 12 

[SS#IE6) ^IS^ffiT' JUZI-JUft*. KSSS7tt3 7!»S 
15. *LTfc"K a* > JU 3 ^©BSJttfiST' JU □ 
- JUT ft 3 ft* IB i (C!ea$©!Bf^£*DgiJ. 

[fS^J«7j ^iSSfaBT' ;u=]-iU^. ?y-tza-JU. x 

•J h 'J h — JU . ^ > 5? X 'J I* 'J F - )l 7 V - F - JU 
V JU £ h - JU- I .2.4-^*+t> h 'J 7i~ — )\sJkU F 7 
t H 6/&5S¥^j£i3':n3 7JU=]- JU 

ft*iB6 (cge«l<D»»S£ffl»J. 

I 

O-C-CIL0H 



2) t$^?n3t v7Jl*imx$)2] 
T^t5? n52.2- "Sift - 2 - T 7 5 y - 1 -T'JU^jy 

tS*f f0 5PJ. 

£ £i$MC L rt*J0.0171)S^ 2m.&%<D7 7 S. s/7 5 FIS 
BP^ifOSiJ. B.t/t*)0.017b£**]2SSK<DX Jl, 

m>ffi©-lU±t m^H^ 3*2 7!>£12©tf UP * V© 

— iu±t £Jxraet* setter y«ii?riT«y 



S*6 7^3B©#ttXl3#«. 6&*QXf3TNf&*D©flgfl*tefc 
JU/f? VIS 0-lU± t £ fi 7 d - JKD — a± t £ SJfc? 

to. 

2ft805*©;P SV7S F J»8!IIf0»J* X * x JU/ 7 JU 

> y > * -r jnca&floT s rc» ©^ jjoaiia sift r 36 o x s 

!S7 5 V/T 7 5 F : X T JU □ - JKDMftifc^. 

I: 107^210: \X th y. ^f^T5>x / 7'5 FffJUflEfOXiJ 

i2©^u7 = >©— i*i±t €Steei*Sw tic j: y«ii 

»J^. £0££JS?S*6 7b536©#«:RI3:#«. 6S*DX(3 
[|ff^iMi2} ^7 7> ^(Ctl5^iii0(c!e©ccox> 

^^«^. 3i*9*»«Ki(c«t yffitt? na*©jsm*§«i4£ 

^^d^(3, l*3m«M©l3«^S^1i€ e^^ r S^^ICBfl 

© ^ 7> c? <r- ^iK^iSic^SDT 5K»aifflay ©*a«ii 

^U>F(CBar3. I*JS«ffl»J©IB«1i^b> Ff3 
(a) 151)^.13" ?T U-T >SE^t//XI3-< V ^t 1 ^ U >M 
© ct ^^^JU^y^t vlf L/> F 'J 7 5 >XI3x h 
7lf L/>^>?; >©ct^ r «j75>t©^n?tCJ:iJ4 
i?27^>/75 FSElSSfflffJRLf 

^y'j>ybx-h©3: 5^i^7 ju □ — JUISf If 
5C tic J: y«E!S©SfiE? niS^:?nrc33t^(c«t yp&J5 

1 1 w s >ei$ e js rc r x > y > ©se □ ^ °jfit 

tti^©*€ M'> 4 ?t5C t(C^-r-5E©^^{C ct 3?^ 

t*a«r>r. a«©»an. ^icBf»m©issm^ra©^. 
z ©«t ^niM't**. ct y ;Jt3gn*t«mflJKia©^aaa 
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Ka>jS*Hb*3?lJffl\ kg^ yi57!>M255 'J =E )\,<D 5180.0 - 
> ( 2 - X ^ JU^+ V^U) ^^^PV H- h (phosph 
orodithoate) & t/0 25 7b M 2 ^ S % <D ^ > $? X 'J h'J 

h - ju =e y * u x - h r * n 8-i ic^fijt ? n 3 « ;s>m *§ 

#ID*i|If S54 ,492.64041 jRt/4. 492. 642^ fc. 

;E>*;fcO*/Xt3i&m§J&t&lC^30T5C 

5. #H4$rFlg4.492.640^tC&f]^? nTL> 5JSfJgj«^ 

I5£1fc<3 T JUU* is>l<t? HZi- )lt t K □ * 

o Ea&nsiJ t . ?>€i?t -fb-^ $ rc t K at) )i£ )i> 

X**> K t (DSJ35(^«t S^J5£1*)€^t;. 

^(1)^1^^4.512.903^13. ? e>tCSiJ0J?tS^t^<t^ 

©aSC?^** (wet) T?U-*£ fttlflfi 

1*5-£fgffl T5:t^ l&W«rFfcbJHS286.9964§(;:IW!^ 

li^iSi^Tik u -tz 'J >flflJB)i$x 7. 5 1 ju. h'J^* 
ju^d/^BSKSTx ^7 JU. ? U =J- JUSBBffifx * 

n-TkVtiLM'gmitSitxD* ? vmrnmnrnz $ u t 
^nti*o. i?fj^?riTL^^< ©jscj*«ffl»ji3*3i-c 

s^ttSBSu: (3 M * J * *fi fi£ ^ ( 3 anrci9ie«il€^L., 
f£>9 so ^ ?fe £ & <tt* f -t u r K<t ic *i r 5 £tt rc s 

t (3^"S?nri^3l»U- SSflOaaiSUS'iL 

^ x h n z> ®m tc o 1 1 r w fc m a £ £ n r l »^ u. 

11 tu ©m^ a* b * oth m&wmso - 1 73097 41 ic te a 
nn>o. c©B*©tt5W^iKU3 i-^f ^ h ^ 

>^;7> 3 >ICfST^U fit, £>ffi&tf#*§*3( 

f D M StLmiftfflJKWJM^Ltbi. © 5H 5^ Jffi 
(&L>77hV3 7 9 (shift shock) Rt/iSJL^h 



H(CH^?nrU5ffiSlg«]fi'Jl3 KSKi^rJl. 5^ 
ggx^^JU^O^n-b^T 7 5>l£. VJUt'^v 
x'jhUh-JU. 7'J-tz'J>. hu^^n-iU^n/^ 
*-/. X (3 C 7 * 'J X3 — >U CDfliffS i£x 7^ JU. t)JU^>B^yi3 
tne>©7 5 K . X T-^JU^IS^JSS^D' fliflBX(3 

S— 13(3. *lftStf>HR5ffi£ f^mTSiw-^tCit^UTX^ 
^U^-Sn^/tfi (Energy Conserving oil) X(3X^JU^ 

017oM*^2.0Mfi%^ ^ 'J-t 'J X UX- h(D J; 

^rjx -Xt-iv/t jud- jkd^iO. 0i7bMM2.0Sft 9^o t 

ICSHT 5 ffe©#^ fit) ft >S>S*i /^^IC^^Of t* 
tot*') T 5 >ir©S(5tc3: tJ«ii?n5ft^^ (a) 

«t ywitsnait^i* (b) ©— ia±t©«*tt^u> 

*HBfll3X. 7TV7 5 FRI/X^t 

iU/T 7 JU =) - JUie«il5fO»»J©*BSl14 b > FS 

«g($DO > ^(^ *afl*ffl«tcPffl?F-r SJSfHStlfO 

SO ©*B3ft 14 ^ U > h'^t^tS iHMMl ^ i^7JD T 5 C 

^OS?J1e©«<7> I* Iffl ^ 2ft H £ 

I3. (A) 75V/75 Ki?ffi»3S*05U&Cf (B) xx^ 

ju/p ju =3 - )immmwmz # c 

, ;7'5>X(3^n'=>cD;i^^tSfrj5tt5ci:(c3:U^ 

^jf***)6^^**)36. -flg60(Cr3^^J^ : ?^^7 77£^2 
4 L< (3. j^3eS : ?«*«)H7^S20©Bg)IBiS 

^tt. K(3*»«XI3^«» ^L-C8&fflXl3T-fa?0Ot 
©T3:L>. U y-JUltrfti*©J: ^^-Sl*t afcWffl 
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^?5?vi£. 2 -if;U^4-+t>I3. ^^ujuSS. ^5 
;u=i>i$- ^j^'jvas. 7-5'J>R. 5'j;*f>BS. 

JUSfVffiL X < □ V > (eicosoic) gg, f 7 'J > 
S - )M& ^^>SS. XJU^JK ^^y-JU (behenoli 

e> « i> . 



R-N-(CH 2 ) S 



» CCH 0 ) 



2'S 



R* L H 

(it*. R&tfR (3. ?K=£ Ci7b5C 2 5WiSiW5H3^ 
«i£SS©P JU4= JU», C,7bMC, 2 P^ 3 4= vCzT^SCbP 
L> C, T^U,* 7^4=^7' ^ S C ? 7!jSC g 7* JU 4 s 

U>^^^^SPA^Ji^(cSI3*n &s(3. 2J'j£ 

fut t laoj^sio. *? s u < 13 2 7!>s ^ ©jfjtra&s. 



NH 



2 -(CH 2 ) p ^r 



CH 2 -CB 



^CH 2 -CH 



13 tl UT p 13 1 JbS 4 iD«ra&S) 

«3 £ # C :©iVj7;»5 Ml? 2 - ^ V 1? x > 

Si 9 V U > N- (2-7 = yifJl) t"<7V>^« 

5. 0'U(3" 7*JU*U >7 5 >CD— OCDS/i£755£l3. 7 
4= ^ > /\ => f K (X f U > v ? □ 'J K X (3 ^ □ e U 



><D&^feJ€£tJ. ^'J7*~>(3. **J27iStt60. Ufa 
U< (3 3 Tb^^lOflD^j^^flf^^^^ft^^it;©^- 

a>ltta)3ttt*tt. J5'J^(3 fjuij 4=1/*. 7"=K£. - 

S>T»UW5. Wf Ll'7i>i3. -Kit: 



N-K 



( I ) 



If IV h 'J 7 5 > h 'JI^L/Vf h 7 5 V J- V z> 
x ^ U 5> 5 > cr> 3: ^ U x ^ U > T 7 5 > 1.2 

- -Ja tTU > S > >- (1.2-^Dfl/» h 'J 

^U^Dt:U>7'5 ^ N.N-v^^Jt, -1.3- y 
•^□/^' N.N- v - (2 - 7 i ^ If Jl) If U^'J 
7; N - H f "> - 1 . 3 - -J D V i?7 5 V ^ " 

ai/h'j-ffl^r^ n - ( 3 - r x ; -J □ t* ju) =e 
u > 60 3: 9 r «i 7* 5 ju =E iu^n 'J >W. 

1.4- v (TS^^fJU) t/^D^^-y-VOJ: ^ r 3fl&55 

it y 7 5 > t/ =e Jun-N 'j > ^ =: 5? v -j > o' -as?: 




(n) 



If L/y h'J7Ty h'JXfb>fh^5> f h 5 

to. (if ft^iacosfflfi^JE^te^ 

T7t<'j75VHJ . 'j 7 5 >400j . r$?0* , J7' 

Nl^ - 7 1 ;U 4= U > - (O - 7 JU4= U >) m -NH 2 

(111) 
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ml3*t)3 7b^70. H $ L < 13 107b £35©fi * * 
R7Jl^b>- (-0-7JU*bb-) n - NH ? ] 

(IV) 

(xC*. n(3 n ©£-£ft*)<;ft 3 7bS*t)70. f U T !>+ ^ 
L< (3^67bS**)35T«>5t LO*ttrtt 1 7bS40©fl 

m&T& 1 ) a r3 3 Tblf": 6 ©Sfc"C£>3) 

C it 11 IX 13 IV© 7 JU* bb*(3 /X^JJi"? St **)2 7b 
17 ^LtOflK 13 tt 2 TbS 4 «IIRXO»fil» 

ffiftOTt* 'J + ^+ L'^'f U 7 5 V, ft? 5 L < 
(3 . Tf? y 7f 4 s *b 7 JU * b b b* 7 5 b & V U * * *b 7 JU 
*b> h "J 7 ~ >ia. ft200 7b'£*-14.000^ LtBf U< 
(3. ^4007bS^2.000©tg(Sl^l© s P^^ : ?5L^^O, » 
JLhrn , J^=t=--/7i^b>^ , J75>l3. « J * * b 

'J ?f * b:7 □ t* b ^ h'J7S>S "F^?* 
(3**)2007bS2.000©»BBr feS. * 'J * * b7 JU* b b 
* 'J 7 5 ^ (3 "f> ? n X 5=5 LJ . f$ij A. 13" . 'Ji7r-VV 
■ ^ 5 7} JU • ^ > M - - • << b □ — 7t? L/t v K (Jef fer 
son Chemical Company Inc.) 7>6 f i/ i 7 ? 5 > ^ (J 
ei famines) D -230. D-400. D-1000, D-2000. 
T-403J /-^OiaSftTA^TJS. 

NHj - 7 - NH? C V ) 

lit*. Z^-ChfzCHzCH?- (CHjCHjC^NH) ^^C^C 
^_ (^cf, n l31 3U3- (CH Z CH 2 C^NH) B CH 

2 (CHj) p (NHCH ? CH 2 CHr) m - - (ft* m&l/m' 
13 & * 1 U*JtT» M *LTm + m 13 2 7b¥5T3b 

y p (3 i 7b:£ 4tJo5) ] 

f(0ttO7S>l:l3 C| 2 7b^C»© 7 JU*JU. C 6 7b~£ 

Ci 0 ©7 7 ».» JU. t FD*y)L *:*-JU. is 7 J X 

h*'-/ M-g/£j^2 7b"£10©tf y:** vlfl/^R^ 
.j 3-4= y^o £ bb&U'-£-©Hfi©j!§ot£©£>3 3fS*E 
ttOBtt*© J: t>nr c -S1&*#13o*y 7^7"ne 
il/TS^^tJnSft*. N - g}&©7tf 'J 7 5 b(3. ISfltt 

5*"JBjtrc£to©«£Km*Tt328^K 
tfuntftf&nri*. zft<. -ch^c^-. - cch^c 

^N'H) n CH2CH 2 CH 2 - (it*. n(3 1 TbM 3T£>6) ft^X 
[3- (CHzCHjCHpNH) m (CH ? CH2) (NHCH>CH?CH ? ) m - 
- (xt* rn&UnV (3 PI SB © il l J T 3*> 3 T 36 3) ©ft* 
W3: LI*. 

7 3 >»I3 107b~f"95Mft *8 ©K*#)»£ SftJWiS 
£ ^l607b5200"C. itfi: L < (3l807b5l90 c C(C-«Sfi^ 
(•:I3 2 7b£6 15(^.13*37!}^ 5 b^TbT. ft3ft©#-ft*fl**6 

n 5 a r aof&T 5 z t ic <t y at www ^ tf * b < b at 



ft^ :£ftlcm*-Cfcf5"iffiL-CJ:l*ft*. 7 = b£l££ ft 
I: 107b Jg 1:1 L < J3**Jl : 4 7b^2 -3©gg 7 5 > S3 ft 

x JU/7JU n- JUl^Jf StDSiJ(3 1SX(3^©>E^ 

1^^^ -j 3f - iuxi3-?-n6©if£#^)t Sice t*sc ti^ 

J:y«itre*. 15'8T5©lciBWrjK(3mi£g©K€"& 
C 

*^(C^Tl3?ffiT£*'J*-^(3. 
J^lOOi^T-e Ut t + ^JL,S©SJ/)^2 JbM^IO© 

BgftSJgl^fii7 jud-jus^c;. c n e> ©7 n - jutsm 
Efij^taf cne>(3. "HfeJH3i^itt*s. husxis^iiih. 

^«jSSSX(3iSIH©^©^ftaiCl^LTffiffl'C*5. ft 
^^^7 JUZI- iH3. X^ L/>^ 'J =) -JU ^Dt'b> 

- JU © J; ^ U 7 >ls ^ b > ^ 'J □ - JUS £/ . Vlf b.^ 
UD-Jk h'JIfl/^^'n-ll/ T-h^X^b^^ 
'J =1 - JU . > ^ □ f b ^ ^ 'J □ - JU . h l J -J □ f b > ^ 
U D - JU >7f UV7'J □ — JU MJ7fb > ? 'J □ 
--IU©3: ^'"JTr? 'J ^'J3 - JU^Lf. 7 JU+ 

Hi? » ft* 2 7b"£*<J8©*©ft!!©7JU* bb^U^ - JUR 

c*n" u 7 ju* b>? 'j D-Jisto. ^(Dmojmm^B 
fffi7ju^-ju(3- ^'j-t2Q-JU ^ -tz □ - ji,©^ y > 
^;UX-t-JU ^ b 9 x l J h 'J I — JU . -b^^^x'Jh 
y I — ;u. h'J^>?i'J h'J h — JU. 9.10- vt KD 
+ v^t7 'J V BE , 9,10 - vt + 'J V SScD 

X^JUX^xJU 3 - ^□□-1.2 - ^D/^>'^- 
JU . l . 2 - ~? 9 b -b >f - JU . 1 . 4 - ^ 9 b b - JU . 2,3 

- ^ * b 3- - JU . 2.3 - -x*f > b^"- JU. t*7-n 
-»U. "r h 7t FO+v^V j'V xyhyh-JU. 7 
7>t:'h-JU VJUth -JU "7b - I — iU 1.2 

□ -^^-y-^b^r-ju. 1 . 4 ~ v ? □ * n b b - ju 

1,4- (2~t FD^VI?)!/) - *b ^ □ ^ * b 1.4 
-7tFD + ->-2-:hD^9> 1.4 - b- (2 

-t FD + ^if^) - ^< b -tz b ?jud-* ^ ^ y 

V v y - ^ . •yy-l2JU7JU7 : tK^D"^ i 7^h-- 
©J: 5*3**fttt. b~ (2- t h'P + bx^JU) 
75>, h 'J — (3 - t F D + b f JU) 7 5 b, N. 
N* - b - (t FD + VI? JU) - X ? b b b7 = b © 
ct O U 7 5 y 7 JU □ - JU. 7 y JU7 JUU- JUi: ^ ? b b 
t©^M^f*. N.N' -b- (2 - t K JU) 

^ y ^>Sifflit>(*)lft8l-i-at/^I - flaBB fi£7 ju 

□ - ju ^3 1" t © x 7. -7 1 ju ^ # t; . 

flgK^7JU=1 - JU©^(C bb^T^b K©R 

m^ffl©cte'^X-xJUS^tt7JU77b^y^-JUr < i 

e>utc t k □*i/iuftft<3 a±r* y -e-©^© i 

0<, ^ 7 5>S. ^b-fblS. 7t7'J>8. yy-JU 
SI. Ft^>ISXI35 JU;ffiK©3: 9^. «*fll=fMft*8 
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p juzi - ji/^Sfns. c Oct !>^gp^wicx ^ t 1 JUYt. 

x- h 7' 'J t? JKft^y * L-x- h 7 'JtzD-;u 
f)t/7r7b - h v ;u t' h — ;u<D > * 7=" 7 L- — h 

X 
I 

NH„-C-CH 0 -OH 

Z | 6 

X 

®^r rf -<tt-0. Wet L < I3fa/5AV n£l7b23t 
^3 (CKfe) n 0H©ffiiS©t K D * ->P JU-JUS r 35> 

-5) (Cc£i;£?n5. COot ^7 5 J - 
(3 2 - 7' 5 y - 2 - M 9 JH • 3 - ^ □ / * > ^ — JU , 
2 - 7; y - 2 - X? JU - 1 .3 - M> - 
2-7^-2 - (t H ^ JU) -1.3 

> vTr-iu-e-s-t;. fixity tham. h 
U * ( t FD + ->yf Ji/) 7 s y y s? > fc u r fc*o e>fi 

5. THAM13. - -t^SSt* A¥tlRl>lftflB«©«fi«C«(^ 

ZI-JM3. ^'J-tzn-JU. X 'J h 'J h- JU. ^>$>X'J 

I- 'J h — JU . ^JUD>|g. ? 'J-GJUP JUt-' t K ^ JUZ1 
- * P^t'y-^ l . 7 - "\ -J $ Is is - tl . 2 . 4 - 's 
^?>l/3f-JU 1.2.3 h 'J X- )l. 1.2.4- 
^ + h 'J * - Jl/. h 'J * - . 2 . 

3.4-^^-^> h U^-JU. 1 . 2 . 3 - "7 S> > h 'J =T — it- . 
J .2.4 - ^2 > h 'J 3f- iU. 4^8£. 2.2.6.6-^h^* 

^ (t KQ4 : ->y^>u) - is? a^^+t y -;u 1.10- 
^^>>^--ju. •;f^n-^«tt. t l ^ D4=■>J^ 
a - jufi^ssise nrcx*?- jutftttcw jlu. 

13 fiStaSJS?**^. 37^,215. «IC3 7^S6r35)iJ t 
F □ 4 1 >JU 3 lM±05fflBP JL,^ J - 

CCD J: ^rjT'JUD -JK3, T T (C f¥Jffl (C IBiZE U 7c T 7 JU □ 
-JKC*5L^TffiI^?n. fit ^'J-BO-JU. X U h 

ij | JU . /<>$?xij h'J h-Jk 7>Z h-Jb VJU 

t - i ji,. 1.2.4-^^^y h 'J^-JUTAC/t 1 h7t F 

□ 4= > 5? > 5| (C M 5 n 5 . 

m 'J * - JU/&#(3 ^FEHI^O^ "J X - JU t S©5S^ 
«g£j§&^#STTftl30°C7b^**Jl80"C. -flS^(C(3^ 



- ~ SJfe - 2 - 7; / - i - 7ib»/-n^f c, 

7S y7JlD - : 



(VI) 



)40 o C7bM* t Jl60 o C. ^LT^IEU<I3 **J 1 45X7b2l*H 
50°C <D : ,& m iZ L * T /X ^ ft 5 O (C + ft Q B^TbT . 

— i»ft*)ic(3**)4 7bS**ieB^fBiaa»ft-r 5 c tic 3: y ss^ 

rcSO. M'. TttU^-JURCF/Xlct^^TSXT. 

iff -Src^O^'j JUm^t OSI^tCiStTJ^KiS 7 

t5. K?^n< l J^-JL,Ottt3^^L?4S. 15'!^ 

<tLW5. US'* 1 )? 5 >fiaolS)©«^«> et ^(C. RRS 
iE «D + © U <D =E J U ifi * "J € It ffi r 5 ^ * -5 . 

mammies nrc7^>^^-^^ swias 

«6M(0«Kr4 S>j5t4 £ iP'l^ L t * :fl)7'b > K 13 f5ij^- 
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- )V 7\i*J - a - >f UC7 > T 7 ^ * JU ^ > "S > . 
CD=51&x ^ JU. 'J U zi->>ft^CD J: ^/J-g-fiJtSJffi 

3e«S«JE6^. fltJfl«>S». 0fl*_[3* 5 "7 * 

^t 1 ^^. ;«d, /t ^-7 -r v - ^T-i^srtcKiL. ^' 

^ / < ^ 7 -f > 3i ^77^^ ?^77Jl- X (3 

ifi^cD^Ifwafr 6CDg&toT3D3*)\ XI3 F/fM(c3 

tlfc5S;gJft t ISiei^l^nS. 5ffif3 £. 7 
;U7t> U Rtf/Xl3«±Xi3 J£<t7 5 - 0ACD3 

T7 ^ - JU y -7 □ □ V X ? it X - 7- JU. - h □ ^ > -fe" 
_y 0 □ h >7;U^ t H CD?S$g ^ffil^oiEISMtotii t U 

^a^-^-^ticj: ysu&emfifciira-ci&o-cfc j: 
13. — ffcici^a t*3m 50^4^ «t 

£? -5iH»>ft3&a-aSlC^ffi T>3*>5 50^m%^;!5 

leg L L^ff ^t#12£#^£CDIC^5fl^m-C???±T * 
» JS««3ffJ© 7" U > K £ # CiH>ttJfc*Bfi!cto £ Sf 51 T 5 © 

s©w*£>Sfc TJtso. fit 3K<z>js;dd to «*au: 

^5t©r3o5. >ffi>?t4. °J>§14X{3^£:>3#pi*tl £ I* 
tlTdooC t XI3;4{C&.>lDUf4 3C t^t^L^^. 

-r < x mmmwmu a *><(sfB?tt anisic 

*5 1 * T *■ n *3 <7> g 6*} t "T -5 ft ffl £ £ II T 5 CDiC + g US 
ijtiffii: I3' *J 14 r 35> 5 ic # 84 U » 5 
:tSt.(*T5. *3ib. MlC^tt fttlCD^DMfc ? 
e>ic*BiACC i- IC 3: -3 T H^aMSJS&fflB'JcDJ: l J Hi* 

-ens*. mvn$.<D7 a ^ K^ax ^^ju/t 7 ju 

L < (3^0.2^^i^0.5MiiL^o©7 7 5 ~ h*JSHPJS#D 



**jO.2ftS**>O.5MH(0X ^^JU/T 7 ^!) - JUJ?Ji*f *D 

sjo*€mtgTS©(c£yst<o-c*ni3'J:^. X T 

$ y/y$ KBEJSISfflB'JJ^tX ^^JU/^Jt/Zl- JUJSfl&Jli 
*0»J©^SJt(3. — JSSWIC>*J1 :10B210:K ^JU<I3 

*5feB^©JSf}§ HfflSyr3f^5R<D^i£IC J: -? -CMJ*>SIC*I 

atct^rtfs. cne>(3 — flss^cchjux 

m»Tft3*iP<&»gTte(C#MXI3?3A?? t* *IC 

>SXI3SiS{C^L'-C'<T^>n5. S'jro^JStur J?J§*S 
ffl »J € iS ^ Jffi » r a S >fi t L T Jk ffi % € a 

iSlCLT $*j207b£*«l80S*% frf 5 U < 13 **|20 7^5 **) 
60Sft^©^UV F ?n/-cI9^^*DSiJ^D'-flSr3tC*tJ80 
Jb^^20M* i?SL< (3^60JbM^)20Ha D /o©S)ffi 

* © fg fSfO §ij ^ u > K ffi CD jgjfi-Jft 0 
JSJDSJ^-t^l'tcJfliAcc tic J: Uigiarnrc^lfiE^ii^ 

T5J: ^icis^enx. ^J*;atB^to (rnrt>*5 Kn 

to) ££J3tT5G>#-flSB*)-C«>3. 

CCD 3: ^/3iE^1*lc-lK(c#S:T5^ao*J»KRCT 
(3. #«M. iBS«AS!l. *JtB5±»l. «ftKih«l. -C 
CD^CDI?il^M«)5'i. ^>aS"i. BS^roihW JafA.-sPftT9J 

ttsejif* 5"J t3 . mj# >a ic its )^ s. a cdj# ft it ® ^ 

s^-rc: t £*mic-t3. 
3F6 Jgefi R m 13 -settle 7f, u x ^ 7 1 JU ^ ^ Ci§ ^ £ 

CD 14 M CD ii 2JP CD J; "5 ^ (til ©11 WXl3«ttfi *C 3 ^ IC 

cn^flDiftJSHWJSeRR^ u ^7-13 -yjuiSi^? a ? 

- X 131111 ffi >B"J^(C 3 y^STit -Kt 
^(C10 3 J^S10 C }fJl< (310 4 7b£10 G ^^.13*20.000 
7bS250.000©»SFK|^^* S^O. 

>t 9 ? x )\s— v nm ^ it . =fi&mi y JU* > » t tr - ^ 
p^i$?r'Jt ur t»>oe>nsjH«K±ffJi3. -»i>t?6*Bfi6to 

t»MT-5£K8P#©BMlKT£5«^5t*S. JW^P^± 
^|JCDI5IJI3. */7JU*;ui/?*«KSia. tf}K^b«^t?J<. 
K. &a^K^t^<t?K^ t 7 ^^'J±SS^«ffif<ttoX(3 
?KBSrttotCD. 7}i,*iHt? x y - JUXI3 
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7 JU* )\, 7 x S -JU^^X XrJltDffSTt -^Ltl 
rc*f gE U < (3.' -SftJK3fe<D??S-C©. KfS'CJ: 

SPtfOJ: 5**jgV)OjRft**€ 5 71>S30m*9tf 0>#CO 
GSUtlfcfc l/27b5i5fl#ra. 65* 7bS320" F©J6irS 
CC?-&T»ii?ri5. *ffGSft0Ht**sCO*#Dt3. *E*3 
ff lg 1 , 969 .324 £ *l T U 5 (C J: U *T L»» 

BSfbPTJih Mid - U£>S ^ ffl * (C£ fbT SftP ft £ BL'P a 
t* 3 <£> T & l 7 -t6>%<tl3. 75vv3tC/iRSSC 

CD 7" M.-4 -'U JWffl8£ ff07H.+ ^7i y - JL^tf X 7 x JU 

y - JU 7 JU7 -r F. AiJ^A - t - 7T^^Jl7iZJl7 
7 -f F ■;^^^)l,7ilil'7$>. 7 i - Jl^ - a - 

» ;s £ to ( c Tin a e> n « s as mn it ao © # ts « #d n 

^1*133.933.659^. 7t? ' J V 7? ^ X JUfflUX □ / \ 7 & 
- 7" 5 y 7 JUT^y - JKD^E 'J 7*x>$gf*£&fJ'Tf 

7 ir )U£ MSI T 5 * ID tt SB < . 1 05 . 5 7 1 ^ . 7 i U 77 > * 
.■**>BS*S€M^T 5 miS^sf 383 . 779 . 928^. 

^3,778.375^. S - ftOrt* is7 ;U * b > L F □ 77 ;U 

e ju t*. c? •> v < ? f s - ?7 ;u ^ + v 7 JU + U > t F a 

77 iU ^ 7, 7 v *> J 7 ^ h'KRfJ-tn^© /fi a 1*5 € IWJ ^ t 
-5 * ID f# 1*363. 852. 2054*. N — (t FD=Fv7J^ 
IU) T 7 JL-T - JL- 7 7 V > T 7 5 F X 13 7- 7 •> > -f 5 F € 
ffl^T 5^IH^I i F^3.879.306^. ^ - (ftfc&TMU^ 
iU) 3?#BS*Et xtf* F C0^SG£i3c%l€M^t 3*11) 
^1*383. 932. 290%Rtf. 8$G£fl:N - (t FD-fv?^ 
*JU) 7 >\,*7- JUT.? 5 F © 7 Jl/ * L/ > # * -> H 

fl 7JD 1^5 € WJ^ T 5*ID**m3M. 028. 258*1 flCJE^n 
?>. Bl?i3i<7)?lffl©Bairl3. t L T * BSiffi* (C*§& 

tJ. *§t*R<D7 5 F XT' = >7£ D"X 7. x /UZl - jU 

€^i^^T ^5*E«S ! FSg4. 344. 853-^JCRf]^ ? n T U 
3i^<i. =]/\9BSx^t-^ xi3*ne> t 
F a 77 JU t'JU^1ft=i/N C?KXI3SS?K1«!l©^S«Rl>"^3t 
t* 7. )i 77 y - ;u r 36 S . 

»«»it3. mm<p(Dm<tizj: zi&T-%mz%Lt**(o*J. 

>^^S5lC*ttJ€L X5v ^^*tt*&aiXSSX{3-aKsP^ 
±IC;X«ToCD£PJ5±TS. aU5J&^«*JC3 S^^S 
©^UP'J-yu^^^^^^ K f*i|*l3" iS^llTH'J 



>3£ f * £ PS T S»J 13 . % f* * n Tz ij X 1 3 ;± €T ?4 5 ^ /£ € 
lfiT?,1*5. CC0J:!>^P&TSU(3«t<*De»n-CL»5. 55 

13. — SSBOIC. Cg 7?) SCib © i/ 7 JL- + Jl 7 "7 U - F t'l 

jut 7 iz t- - f- nnsft. # 'j > 9 o u u - f r a ■> ? 
npzvz. fexcD&miiitfttcoixmiz. i>7n^nv 

^7JD3^I 

tismum o.oi 1-4 

R-ftBSikiM 0.01-1 0.01-1.5 

mtV5±M 0.01-1 0.01-1.5 

frWffl 0.1-7 0.1-8 

«lttA»T«l 0.01-1 0.D1-1.5 

fcftM/VmM 0,01-2.5 0.01-3 

mt&&\ 0.001-0.1 O.OOt-0.15 

m&®5±#l 0.001-1 0.001-1.5 

mtmmi 0.01-3 0.01-1.5 

jsiaxi3^ft*<**^c^ai»JJ*«%) (SfrjiB©»fi&^©ft 

(3*BS«BSl^*5^T)Sao»J^ V7"- >t°f'i-0 

U W Jffi ii^c fit T 5©(CSJt«©^aDaU^I5|»5(C 

«;4(c^D^. e>n5 3: 7i:?5^t ^ITB^i'tfa* 
UL\ gsJDMiRlg^cOiPfl^^^^roJSWO. ^fgic3: 

:ni3 r 13 ^ l x (3 *»UH^< v <r - y 13 , 

s ic *s i» r ^ m r s J: 9 (cie o s n . *■© ^xosy/^ •> <r 

x. *5tw&mmmum(o? u> f 13. 

^Itfir -fl&fi*]lC**j2.571i^^90M*%. !i?^U<(3 



13-10 



13-10 



rtboss a? u i 3d «ij t n iz. o? * <o& to x 13 m© *§;§t£ © 

3;§&3 «*»(.: 2)0 * -5 C i: ii^TS -5. 
0"- >RLr8&SB©*ft £ B 

t4«# (A I ) »LF/XI3**3D»J©A.I.M 
©HI "7 z> 7±f*©>i^f3%«?B'JiOMe IC^STS, ^30 

2t:»flsr3;x©sri«ECT€^sr(cr sc t.ic J: u ? eicn 

ISSEflJ 1 CPS >/7> = FB£«H£ttJM©a¥iI) 

**]847g O^EJU) ©*L"f >K&L?189g (I^EJU) © 
rh^Ifl/V^VS'SV (TEPA) €S(C?75^3iClSI 
Air;. ;XIC. JS^1»€ CNz^ 51^1^19 

keyset urct% A enrcorJS(E>g^^€^*ou 

figure. lxff?£J£fclI3:* KVtt-TEPABWttfflWe 
£6M (TAN) l3^6.0T!ftS: t ft^S €> * ^ 

>#JftKS«g©tsm€ tlSmfi-ia^- R?=J (ball-oncyli 
nder) KftMCflUfc. Vtt lg*0SlJ£ § 3: ti I »A\ 

©«sii^©#J9*flisij€*t;. ss id © k n e 3 t k m 
rzte&sm v>mm 14 se« t m r 3 1* - r w 

CBOC) Ht:i*I3 W. E . r? * 7* x -f (Waddey) . H. -> + O 
^ (Shaub) J.M.^U^-F (Pecorard) 
- U < (Car ley) r ^ > -J JU - ^ F ■ O a - X Ji, • X 
3 y 5 - ■ M -f T 7 • X > v > ■ ^--1 H X (I mproved Fue 
1 Economy Via Engine Oils) J . SAE ^ - / t ~ ?£780 . 59 

9 -if (19784P) izieK5nri>5. 

_ © H« (3 £H ~ IS ©If BSiB5#OlSE«S f^SA € St** T 
5. :nei3t«sf^¥©gL»x>i;>;4 (FEED) jg£(C 

Boc©gfef^i3 rsE^/aj (bl) zmrho 

t^X 6ntL>5. FEED©iSSiJ(C»iriemL^5C t &<. 
TFD>^h5>^ (Lonstrup) H.E./^OV (Bach 
eran) , %tOC.n.O.*X (Smith) f / 7 7 -f V ^ ' 

*f • 7a-xju-xny=- - 

7, . ^ ^ - x> V> • 3" -f ^ (Test ing the Fue I Eco 
nomy Car ac t er i st i cs of Engine Oils) J SAE^ — J\ 
-^790. 949^ (1979?E) I£ ? ft T -5 . 

BOC^atS**^!-. Affi©Ef2RrtrS^ J ?-©± 
iZ— ^©MllfSjfl (normal load) X fS 13 2= ft 5 S feS 

©iH^rwfi£?fts. Hrai3— §R*it«*;feic>*j*LT#3 

U UU*$fcl3Rft©SffilC#*&TS. IH©^tcKIT5* , J 



ih^^-^^JSS^SSSS (LVOT) (CctiJft>H?ft. * 
(3. S5S«?»tt£fflL>»(cm5?n5. 

• Q 9 x J^SI. 627bS64©A]S152100©-££$8J* 
•ny?Ox)l&g. 20©A!S!52lOO©^^f«Rttf 

• Rm©isiiEas-^o.26 

Mffi^S©BLI3. M3t«l*i*©WJKlca#U^EL^*. 
BLI3. 3H»SJ©<t^W145fi;j&Lr£E©*ffi (tf-JUtf- 

/i) lessee ft s. 
i?-RmiiC»(cfflL»rc*^ie^ifQf3. =rs5y?ftrc^^ 

JU*^y**«8Sitiffi1grf€5ll©^£ #t;. SG/Pglg I 

(T.er I) 10W30^7 5 SOT- ^ 1«9T 3d 
Tc. C©**E£«9U1*IL J?fSlg#D»J€»D^'d L>*i^ 
(^PB) ©(til. ;X©^©^ ^s7jDUrc:0 . 1 jf S^©°+ > 
Tf-JU (Loxiol) Gil [^V^JUD— TtfU-fi/aV (Hen 
kef Corporation) ^ 6 ?fi Bfi ^ ft T I » 2 ^ 'J "t2 'J > t 
yjwux- hWffttfflM (ibKfie^% 1 ) 1 - 0.2 
£ JSLH © ^ 'J -t» «J > ^ - ^» Z> y - ^ l/I - h#ErS!S«) 
9J (ih»E#13D2) 0.2^a°/8©. Xffiffll 0*1/^ 
>IS/TEPAJ?fJ«jg«lSlJ (ib«Rifi#1*3) . 0.21£»/o©7' 

•j > t y -at/v-^bi- h r^o 2s a h © . 

STASIA 1 ©^-H" >K/TEPA©-^b> F 
O.lflHOO + V^- iUGll . 0.2MS5^©^ 'J 12 'J > 
t;-SD'v^H- h & C/0.2M * ^ © =t U-T > ^/TE 
PA^e>^5^U> F (gfi^1^5) O.IMM^©a + v 
^ - JUG 1 1 R ZiO. 2 ^ S °/o © * U -f > BS/TEPA© 7b> F 

(ifi^«9 6) X(3. 0.1SJt%©Q* vsf - -JUGHJfctf 
0.2Sffi^©^'J-tZ , J> ; E-y-^L?v-^UX - h©^ 
b> F (Jt«5ifi$^7) . 

I^-RtEltitS*^ 120°ClC^L^T50^iTL\ ^-SF^I^IC 

Tel) (C*n*-C. 65 = 1*3 4 57kV6<D2*fr. f£)£(D ! J%'J? 

Tal) (C^L>T7. ie-&1*. 4 5SD"6 ©^(CibKIE^^ 
1 bX5^»^^^^*€^Lrc. KttflHClElSTS 
t n*isX ~^GI1RLF^lx-f >Sf/TEPA (|?,-&^6) 
©«SIC(£HP M^ic^d ^WSnrlSffttiSSUSft^^ft 
re. fit Hlf»S©iS»lg#DS>J. D + v^-JUGn 
7'U1Z U^ty - RO'v^l/?- h & V X U > SS/TEP 
A€a (IE#%5) ©iS^IC a^©SE»»^ft*« 

m ? ft re. 

&t/"i£#%5 (C5t«!L fiS*ASTMy-^> 7. (sequence) 
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v->T> *VlfiU*©¥IHB (SAE • J I 423. 1988*£5 

3) ia. x> s/>ffiet¥au fit ses. 

mSC/iiS (8500^0 K GVWX(3xn*/3|) h7«^ffl 
©X * JU 4=' - Hn **)X V > > >fi £ RES'] T £ 2£> IC E L » b *1 
5. Jf ^6tir Lv5^JR675>£ CJI 423) 13. £>£iit££: 
ff(C*SI15X*H,^-»B»*J«1l€!S^ fLr> 'X* 
ii ^-Knttj CPgJS « ) XI3 rx* ;u^-H5t*)l U CK 
/fin tur^fns. x>y>J4fl>«tti*€*t;. 

v--tr>^VI|it;it¥IHB (SAE • J I 423. 1988^5^) IC 
n £S:3£IC 3 ni3' x * JU=^ — EnSrtl CfifJI I ) R 
l/X* JU#-ES#Jl I MID ©X>S?>Jfitt. ASTM'J 

EFEI = [0.65 (g|% 150 H 

1.38 

tcJ: y Jt«T 5. 

C©jU3. 5-S¥MR [1988*f. ASTM ~3 s • 3" "7 * 
^ 5f >5T— F (8ook of Standards) ©Ttl »; a - A05. 03 

©d - 2 jupioi t uti^? nrc] tir^D 

x> l^ffiT 5rc«>rd(t«>f-t@^>£T^saL^ 

5 _^=£]>[g£ EH. PMJg 1 ©X* JU*~-&n3rt#2££>3 
^Trc^(C(3 (3 ASTU^-v^ ■ # ? ■ * ? > S> 

- F- ©^ 'J a - A05.03©^7F ( D - 2 □ - +f JUP1 0 

r ^ ? *sft h&ps/s € >s ? n ^ (3' & e> m u. 

7Ki? (LCL 95) ©e'JMjBl30.3Wy.X-C3<tntf^6^ 
t \ , £>l£;fcHR- 2 T 3 t 6. fil?ffi>ffi©¥^t«^/S 

»(3. i{?;4©fflJ:U 5ro'J^LCL95(C^)L>T 1 .5^ 
L-U X '> N U <r<Hl 11 13' 'd* 6 L > . V — <7 > ^ V I tsU£ £ ffl L » 

-st tit:«*©xo©fsiig(c:#3L*r«e>ns*s*i3. x 

©t^€ ffll»T*ffl^5 -3g©3fSS5*9S(cK1ft6tl5. 

i/-^r>>iVlisC«A-6©9fli«WSJai42RS (EFEI) 
(3 flrjifi©*Stt(1©D - 2 JUPl02©|IRg£/S 

rc:? r d Mtni3"'"«* 6^ 5 - §.3k\m{z(Dfrmm$tiz 

LCL95©g#l3P*^? n 3. X#;U¥-Enft! ItLT^ 
5 7T^r^fiBiJ»»MS»tt?»e (EFEI) (3. HR — 2 £ It 



V-?is7t- h SgRR:PD02: 1204^. a - X JU ■ X 7 

•f ->X> h • X > > > ' * -f >U ' 5f-f* : E>-*- • T 

^^-;UL^7fx- h /<- h I I , 1985^8/3 (Fuel Efficie 
nt Engine Oil Dynamometer Test Development Activit 
ies. Final Report. Part I I . August 1985) J (Cie«?n 
■Cl^?i€ffiU. «3£©ASTM*i¥;fci: Jt«? # 
i* ©'> L t £ |E|I r 5 X 3d 5 . 

■>->rv^vi©^ins{3. (t?i©>a©i«?4>^s^ ^(ffi 

fi5? i liS;S , tl^# (Equivalent Fuel Economy Improvemen 
t) (EFEI) (CTjIIU ASTM ■ HR (^5^>?) SAE 20W-30X 
H7> (Newtonian) Ji^-^nt 

0, 35 ( fti 275)-0. 61 



^-niS^, rx^;u#-gn*«)j i ) tut^S? 

n-5x>>>>^i3^fflm , >$&ygf f ^ ^© 

ISnsSSia*. ffii*©S5ti*¥«H<CifcltT. »if©Si*i* 

rx*ju*--S5#)iij (Pi s /gin t UT^i?na 

e «*©t3C«¥J«ic*jL^T «*©***;* J: y2.7MIU 
±©EFE1€£J?#T^) J:^(«:^756n5. OTIS, rx^JU 
^-Sn^J XI3 fx* JU=P-ES**JMJ t«^?nfcX> 

v>j*€ft"ffl-r ©m©ii«E*(c «t ygSt?nsn 

[»©KI^«S11(3S>35. fsjtt^e. 

HSR. x>y>«iS±.©*§». x>ix>©«ftWI60»ff». 

^t:^< ©g®A < 3D£jtr£>Tfc3. 

■>-^>^VliiCJK©*SS. JttCtiP^^ i IC«UT2.47 
CDEFE 1 % . JtBJie^ia 7 iC^UT2.65©EFEI°/o. 
5(CWUT2.86©EFEIHr*orc. ^nSJj *&B3©J£ 

»aw»j©^ix*-/ Ko. pg/gi i©esw$i»ii. rnit? 

5 **j2.7iy.x©EFEl%£g/£T3fclOfiEErS3C ^ 
S^tCi: T HA 9 3: "5 IC. Jite©M^»L»B^© 

£17 ^^iiR-T 5C t J3«5Jg&T3&5SV ^ne>i3M^© 
*BSXI3Tie©IS^^(Cie»-r 5%^©«5S^6^flftT 
5t©Tl3^l^. 
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[sb i mi 



3.5- 
3- 
2.5- 
2- 
1.5- 
I- 

0.5- 
0- 



5- rnxm 



1.5 



1.0 



0.3 



0.8 



•> - >r > * vi # & 



2.7 



1.5 



HR 



HR-2° 



HR-2" HR-2° 



-3.5 
-3 

-2.5 



-2 

I* 
15 S 



- I 

-0.5 
L 0 



77 □ .y h ^ - V 0) fit & 



(5 Dint. Cl. 
C 1 O N 



F 1 



30:06 
40:25 



08816. <>( - * h ■ 



i — • -v — "J 
- 1- 61 



?y 'J ft £ *E ED . ~ a — * * - i* - 
07901 +t 5 •> h C v K 7 > K ' 
1 47 7/^- hy> h 208 



(72)^b^# /\D JU K yyO ^ 

?y 'J ft-g-ffcS. ~ a - ■ v + - > 
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